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At the conclusion of this talk, At the conclusion of this talk, 
you will be able to……you will be able to……

♦♦Discuss Discuss current issuescurrent issues in antimicrobial in antimicrobial 
susceptibility testing and antimicrobial susceptibility testing and antimicrobial 
resistance.resistance.

♦♦List current List current sources for information sources for information on on 
antimicrobial susceptibility testing.antimicrobial susceptibility testing.

♦♦Describe the Describe the effectseffects of these issues on of these issues on 
public health.public health.



Current Issues in AST  Current Issues in AST  
♦♦ Identify Identify methodsmethods to detect and report to detect and report 

“emerging resistance”“emerging resistance”
–– ReliableReliable
–– Practical for clinical laboratoriesPractical for clinical laboratories

♦♦CommunicateCommunicate AST and reporting issues to AST and reporting issues to 
clinical labs clinical labs 

♦♦Assess performanceAssess performance of clinical labs in of clinical labs in 
detecting “emerging resistance”detecting “emerging resistance”



Communicate AST & Reporting Communicate AST & Reporting 
Issues to Clinical LabsIssues to Clinical Labs

♦♦Primary resourcesPrimary resources for continuing educationfor continuing education
–– Workshops / seminarsWorkshops / seminars
–– Internet Internet 
–– PublicationsPublications

♦♦CDC / NLTNCDC / NLTN effortsefforts
–– MASTER website MASTER website 

((www.phppo.cdc.gov/dls/master/default.asp)
–– AST CD ROM (available late 2002)AST CD ROM (available late 2002)
–– NLTN workshops, teleconferences, otherNLTN workshops, teleconferences, other



Detect / Report Detect / Report 
Emerging ResistanceEmerging Resistance

Clinical LabClinical Lab Public Health Public Health 
LabLab

(Define role)(Define role)



Public Health Lab as A Resource for Public Health Lab as A Resource for 
Clinical Labs in AST & ReportingClinical Labs in AST & Reporting

♦♦Performs Performs ASTAST (confirms unusual results) (confirms unusual results) 
♦♦Answers Answers questionsquestions
–– Identifies other resources, when neededIdentifies other resources, when needed

♦♦Provides Provides newsnews “bulletins”“bulletins”
♦♦Provides Provides CECE

Much Variability Among PH Labs!Much Variability Among PH Labs!



Clinical Lab NeedClinical Lab Need

Knowledge of “resources” for AST Knowledge of “resources” for AST 
& reporting in their community & reporting in their community 
.…particularly when a .…particularly when a “real “real 
problem”problem” arises.arises.



Assess Performance of Clinical Labs in Assess Performance of Clinical Labs in 
Detecting Emerging ResistanceDetecting Emerging Resistance

♦♦InspectionsInspections
♦♦Proficiency surveysProficiency surveys
♦♦Post CE monitoringPost CE monitoring
♦♦(Competency assessment)(Competency assessment)



Contemporary Resistance Contemporary Resistance 
ConcernsConcerns

♦♦Staphylococcus aureusStaphylococcus aureus
––MRSA MRSA –– new testsnew tests
––VISAVISA
––VRSAVRSA

♦♦Streptococcus pneumoniaeStreptococcus pneumoniae
––Reporting using new breakpointsReporting using new breakpoints



Contemporary Resistance Contemporary Resistance 
Concerns (Concerns (con’tcon’t))

♦♦Streptococcus Streptococcus sppspp..
––Beta Beta StreptococcusStreptococcus Group B (in Group B (in 

pregnancy) and clindamycin / pregnancy) and clindamycin / 
erythromycinerythromycin

♦♦EnterobacteriaceaeEnterobacteriaceae
––ExtendedExtended--spectrum betaspectrum beta--lactamaseslactamases

((ESBLsESBLs))



NCCLS Standards NCCLS Standards -- 20022002

♦♦M2M2--A7     Disk DiffusionA7     Disk Diffusion
♦♦M7M7--A5     MICA5     MIC
♦♦M100M100--S12 TablesS12 Tables**

*Updated annually
www.nccls.org (610) 688-0100

http://www.nccls.org/
http://www.nccls.org/


StaphylococcusStaphylococcus spp. spp. 

P’ase stable     P’ase stable     
penicillin penicillin 

(e.g., oxacillin)(e.g., oxacillin)

vancomycin +/vancomycin +/--
gentamicin +/gentamicin +/--
rifampinrifampin

a cephalosporin, a cephalosporin, 
vancomycin, vancomycin, ßß--lac/lac/ßß--lac lac 
inhibitor combo, imipenem inhibitor combo, imipenem 
or meropenem, or meropenem, 
clindamycin, a clindamycin, a 
fluoroquinolonefluoroquinolone

linezolid, quinlinezolid, quin--dalfo, a dalfo, a 
fluoroquinolone, a fluoroquinolone, a 
tetracycline, trimtetracycline, trim--sulfasulfa

The Medical Letter; 2001; 43:69.

MSS

MRS

Alternative Drugs1st Choice DrugsOrganism



MRSAMRSA (ORSA)(ORSA)

♦♦Genetic determinant Genetic determinant –– mecAmecA
♦♦MecAMecA codes for codes for PBP2aPBP2a

MRSAMRSA



MRSA Test MethodsMRSA Test Methods

♦♦NCCLS disk diffusion or MICNCCLS disk diffusion or MIC
♦♦Commercial method Commercial method 
♦♦Agar screenAgar screen
♦♦mecAmecA assay assay 
♦♦PBP2a assayPBP2a assay



MRSAMRSA

““Isolates of staphylococci that are Isolates of staphylococci that are 
shown to carry the shown to carry the mecAmecA gene, or gene, or 
that produce that produce PBP2aPBP2a, the gene , the gene 
product, should be reported as product, should be reported as 
oxacillin resistant.”oxacillin resistant.”

NCCLS M100NCCLS M100--S12S12



PBP2aPBP2a



Can Can mecAmecA or PBP2a Assays or PBP2a Assays 
be Used Alone?be Used Alone?

♦♦MRSA?MRSA?
♦♦MSSA?MSSA?
♦♦Are these tests consistently Are these tests consistently 

reliable “on the bench”?reliable “on the bench”?
♦♦Are results for other drugs Are results for other drugs 

routinely needed? routinely needed? 



Staphylococcus Staphylococcus -- ßß--LactamsLactams
PenPen OxOx CommentsComments
SS SS SS to penicillins, cephems, to penicillins, cephems, 

carbapenemscarbapenems
RR SS RR to ßto ß--lactamase labile pens; lactamase labile pens; 

SS to ßto ß--lactamase stable pens; lactamase stable pens; 
SS to ßto ß--lac / ßlac / ß--lac inhibitor lac inhibitor 
combos, cephems, carbapenemscombos, cephems, carbapenems

RR RR RR to all ßto all ß--lactams lactams 

NCCLS M100NCCLS M100--S12S12



Staphylococcus aureusStaphylococcus aureus
clindamycin       clindamycin       SS
erythromycinerythromycin SS
oxacillinoxacillin SS
penicillinpenicillin RR
vancomycinvancomycin SS

“Cefazolin and other beta“Cefazolin and other beta--lactams (except lactams (except 
amoxicillin, ampicillin, and penicillins) are active amoxicillin, ampicillin, and penicillins) are active 

against oxacillinagainst oxacillin--S and penicillinS and penicillin--R R 
staphylococci.”staphylococci.”



VISA* (GISA**)VISA* (GISA**)

♦♦Mostly MRSA Mostly MRSA 
♦♦VancoVanco MIC=8 MIC=8 µµg/mlg/ml
♦♦Japan, USA (MI, NY, NJ, CA), EuropeJapan, USA (MI, NY, NJ, CA), Europe
♦♦Patients previously Rx with Patients previously Rx with vancovanco

* vancomycin-intermediate S. aureus
**glycopeptide-intermediate S. aureus
(vancomycin is a glycopeptide)



Detection of VISADetection of VISA

♦♦MicroScanMicroScan ONON 88
♦♦EtestEtest 66--88
♦♦SensititreSensititre 4,84,8
♦♦VitekVitek 44
♦♦BHIBHI--Van (6 Van (6 µµg/ml)             growthg/ml)             growth
♦♦MicroScanMicroScan rapid              rapid              ≤≤2, 2, ≥≥ 1616
♦♦Disk diffusion               inadequate

MIC (µg/ml)

Disk diffusion               inadequate

Tenover, et al. 1998. JCM. 36:1020



Case Study Case Study 
VISA VISA -- Pt. JB (UCLA)Pt. JB (UCLA)

♦♦27 y.o. referral patient 27 y.o. referral patient 
♦♦liver transplant candidateliver transplant candidate
♦♦Bile drainage (liver abscesses)Bile drainage (liver abscesses)
♦♦2 strains VISA2 strains VISA

Marlowe et al. 2001. JCM. 39:2637Marlowe et al. 2001. JCM. 39:2637



Case Study Case Study -- VISA  Pt. JBVISA  Pt. JB

MIC (MIC (µµg/ml) g/ml) 
Strain  Strain  mecAmecA OX      OX      Van Van 

11 -- 0.5      0.5      88

22 ++ >16      >16      88



48h BAP
VISA - Pt. JB

VISAVISA

MRSAMRSA



ConfirmationConfirmation of of VISAVISA

♦♦ If If VISAVISA suspected:suspected:
1.1. Repeat ID and susceptibility tests  Repeat ID and susceptibility tests  
2.2. Contact your institution’s infection Contact your institution’s infection 

control departmentcontrol department
3.3. Contact CDC at Contact CDC at SEARCH@cdc.govSEARCH@cdc.gov
4.4. Contact your local health departmentContact your local health department
5.5. Save isolateSave isolate

mailto:SEARCH@cdc.gov


VRSA VRSA –– 11stst Case Case 

♦♦Michigan Michigan 
♦♦40 y.o., diabetic on dialysis40 y.o., diabetic on dialysis
♦♦Previous catheter site with MRSAPrevious catheter site with MRSA
♦♦Previous vancomycin Rx (6.5 wks)Previous vancomycin Rx (6.5 wks)

MMWR 51:565MMWR 51:565--567, July 5, 2002567, July 5, 2002



VRSA VRSA –– 11stst Case (Case (con’tcon’t) ) 

♦♦VRSA withVRSA with mecAmecA and and vanAvanA genesgenes
♦♦Patient also had VRE (Patient also had VRE (vanAvanA))
♦♦Vancomycin MIC =1024 Vancomycin MIC =1024 µg/mlg/ml
♦♦S to S to chloramphenicolchloramphenicol, , linezolidlinezolid, , 

minocyclineminocycline, , quinquin--dalfodalfo, tetracycline, , tetracycline, 
TMPTMP--SMZSMZ

MMWR 51:565MMWR 51:565--567, July 5, 2002567, July 5, 2002



VRSA VRSA –– 22ndnd Case Case 
♦♦Pennsylvania Pennsylvania 
♦♦Chronic foot ulcerChronic foot ulcer
♦♦VRSA withVRSA with mecAmecA and and vanAvanA genesgenes
♦♦Vancomycin MIC = 32 Vancomycin MIC = 32 µµg/mlg/ml
♦♦DD zone = 12 mmDD zone = 12 mm
♦♦Van (6 Van (6 µµg/ml) BHI screen = growthg/ml) BHI screen = growth
♦♦S to S to chloramphenicolchloramphenicol, , linezolidlinezolid, , 

minocyclineminocycline, , quinquin--dalfodalfo, rifampin, TMP, rifampin, TMP--
SMZ SMZ 

MMWR  51:902. Oct. 11, 2002MMWR  51:902. Oct. 11, 2002



Streptococcus pneumoniaeStreptococcus pneumoniae
If pen ≤ 0.06 µg/ml (S)...

penicillin G or V;penicillin G or V;
amoxicillin  amoxicillin  

a cephalosporin; a cephalosporin; 
erythromycin; clarithromycin; erythromycin; clarithromycin; 
azithromycin; levofloxacin, azithromycin; levofloxacin, 
gatifloxacingatifloxacin, or , or moxifloxacinmoxifloxacin; ; 
meropenem; imipenem; trimmeropenem; imipenem; trim--
sulfa; clindamycin; a sulfa; clindamycin; a 
tetracyclinetetracycline

The Medical Letter; 2001; 43:69.

1st Choice Drugs Alternative Drugs



Streptococcus pneumoniaeStreptococcus pneumoniae
If pen 0.12 - 1 µg/ml (I)...

penicillin G IV or penicillin G IV or 
ceftriaxone or ceftriaxone or 
cefotaximecefotaxime

levofloxacin, levofloxacin, gatifloxacingatifloxacin, or , or 
moxifloxacinmoxifloxacin; vancomycin; vancomycin
clindamycinclindamycin

1st Choice Drugs Alternative Drugs

The Medical Letter; 2001; 43:69.



Streptococcus pneumoniaeStreptococcus pneumoniae
If pen ≥ 2 µg/ml (R)...

Meningitis:Meningitis:
vancomycin + vancomycin + 
cefotaxime or ceftriaxone cefotaxime or ceftriaxone 
+/+/-- rifampinrifampin

Other:Other:
as above or levofloxacin, as above or levofloxacin, 

gatifloxacingatifloxacin, or , or 
moxifloxacinmoxifloxacin

meropenem; imipenem         meropenem; imipenem         

quinupristin/dalfopristin         quinupristin/dalfopristin         
linezolidlinezolid

The Medical Letter; 2001; 43:69.

1st Choice Drugs Alternative Drugs



Streptococcus pneumoniae
Breakpoints

Streptococcus pneumoniae
Breakpoints

♦Ceftriaxone and Cefotaxime
–– Originally based on treatment of Originally based on treatment of meningitismeningitis
–– NCCLS saw need for breakpoints for treatment of NCCLS saw need for breakpoints for treatment of 

respiratory infectionsrespiratory infections
–– New nonNew non--meningitis breakpointsmeningitis breakpoints

♦♦PenicillinPenicillin
–– Originally based on treatment of Originally based on treatment of meningitismeningitis
–– No change in breakpointsNo change in breakpoints



Streptococcus pneumoniaeStreptococcus pneumoniaeStreptococcus pneumoniae

SS IntInt RR

CeftriaxoneCeftriaxone or cefotaximeor cefotaxime
(meningitis)(meningitis) ≤≤ 0.50.5 1         1         ≥≥ 22

Ceftriaxone or cefotaximeCeftriaxone or cefotaxime
(non(non--meningitis) meningitis) ≤≤ 11 2         2         ≥≥ 44

Penicillin                              Penicillin                              ≤≤ 0.06    0.120.06    0.12--1     1     ≥≥ 22

MIC (µg/ml)MIC (µg/ml)

NCCLS M100NCCLS M100--S12S12



Streptococcus pneumoniaeStreptococcus pneumoniae
PenicillinPenicillin

“High doses of IV penicillin (e.g. at “High doses of IV penicillin (e.g. at 
least 2 million units every 4 hours in least 2 million units every 4 hours in 
adults with normal renal function ) or adults with normal renal function ) or 
similarly ampicillin (e.g. 2 g at every 6 similarly ampicillin (e.g. 2 g at every 6 
hours) are effective in treating hours) are effective in treating 
pneumococcalpneumococcal pneumonia due to pneumonia due to 
strains in the strains in the intermediateintermediate category.”category.”

NCCLS M100NCCLS M100--S12S12



S. pneumoniaeS. pneumoniae (CSF)(CSF)

ceftriaxone ceftriaxone 
(meningitis)(meningitis) ≤≤0.25 S 0.25 S 

penicillinpenicillin ≤≤0.03 S0.03 S
vancomycin vancomycin 0.5 S0.5 S

Patients with meningitis require therapy with Patients with meningitis require therapy with 
maximum doses of ceftriaxone.

MIC (µg/ml)

maximum doses of ceftriaxone.



S. pneumoniaeS. pneumoniae (blood)(blood)
ceftriaxone ceftriaxone 
(meningitis)(meningitis) 1 I1 I

ceftriaxoneceftriaxone
(non(non--meningitis)           1 Smeningitis)           1 S

erythroerythro, trim, trim--sulfasulfa RR
levofloxacinlevofloxacin 0.5 S0.5 S
penicillinpenicillin 1.0 I1.0 I
vancomycin vancomycin 0.5 S0.5 S

Pts. with meningitis require therapy with max doses of Pts. with meningitis require therapy with max doses of 
ceftriaxceftriax; High dose IV pens (e.g. at least 2 mil U every 4 h in ; High dose IV pens (e.g. at least 2 mil U every 4 h in 
adults with normal renal function) or amp (e.g. 2 g at every 6 adults with normal renal function) or amp (e.g. 2 g at every 6 
h) are effective in treating pneumococcal pneumonia due to h) are effective in treating pneumococcal pneumonia due to 
strains in the penicillin “strains in the penicillin “intint” category.” category.

MIC (µg/ml)



BetaBeta Streptococcus Streptococcus sppspp. . 

Beta Group       penicillin G or V     clindamycin; erythromycinBeta Group       penicillin G or V     clindamycin; erythromycin; ; 
A, C, GA, C, G a cephalosporin; vancomycin; a cephalosporin; vancomycin; 

clarithromycin; azithromycinclarithromycin; azithromycin

Group B            penicillin G or         a cephalosporin; vancGroup B            penicillin G or         a cephalosporin; vancomycin;  omycin;  
ampicillin                 erythromycinampicillin                 erythromycin

The Medical Letter; 2001; 43:69.

Alternative Drugs1st Choice Drugs



Throat CultureThroat Culture

Many Group A StreptococcusMany Group A Streptococcus

“Group A Streptococcus “Group A Streptococcus 
remains universally remains universally 

susceptible to penicillin”susceptible to penicillin”



BetaBeta StreptococcusStreptococcus spp.spp.
Erythromycin/ClindamycinErythromycin/Clindamycin

♦♦Erythromycin and/or clindamycin are Erythromycin and/or clindamycin are 
alternatives in penicillinalternatives in penicillin--allergic patientsallergic patients

♦♦Group AGroup A -- 55--10% erythromycin10% erythromycin--RR
♦♦Group BGroup B -- up to 25% erythromycinup to 25% erythromycin--R and 15% R and 15% 

clindamycinclindamycin--R (prophylaxis in pregnant R (prophylaxis in pregnant 
women issue)women issue)

1Schrag et al. 2002. 1Schrag et al. 2002. MMWR MMWR RecommRecomm Rep. 51:1Rep. 51:1--22.22.



ExtendedExtended--Spectrum Spectrum 
ßß--lactamaseslactamases ((ESBLsESBLs))

♦♦Result from mutation of common Result from mutation of common ßß--
lactamase genes (e.g., lactamase genes (e.g., blablaTEMTEM--11, , blablaSHVSHV--11 ))

♦♦Inactivate extendedInactivate extended--spectrum spectrum ßß--lactam lactam 
agentsagents

♦♦Genes located on plasmids (often with Genes located on plasmids (often with 
other other RR genes)genes)

♦♦Approx. 100 TEM and 30 SHV typesApprox. 100 TEM and 30 SHV types
Bradford, P. 2001. CMR. 14:933.Bradford, P. 2001. CMR. 14:933.



Significance of ESBLsSignificance of ESBLsSignificance of ESBLs

♦♦Cause nosocomial infectionsCause nosocomial infections
♦♦Serious, infections. Serious, infections. Treatment failuresTreatment failures

(esp. bacteremia) when patient treated (esp. bacteremia) when patient treated 
with 3rd gen. cephalosporins.with 3rd gen. cephalosporins.



ESBLsESBLs –– Testing Testing 
♦♦Organisms:Organisms:

E. coli, KlebsiellaE. coli, Klebsiella spp.spp.
♦♦Screen test:Screen test:

Decreased susceptibility to extendedDecreased susceptibility to extended--spectrum spectrum 
ßß--lactamslactams

♦♦Phenotypic confirmatory test:Phenotypic confirmatory test:
ßß--lactam activity restored by ßlactam activity restored by ß--lactamase lactamase 
inhibitor (e.g. clavulanic acid)inhibitor (e.g. clavulanic acid)

♦♦Other clues:Other clues:
“S” to “S” to cephamycinscephamycins; multi; multi--RR

NCCLS M100NCCLS M100--S12S12



Klebsiella pneumoniae   Klebsiella pneumoniae   ?ESBL?ESBL
PRELIM:

cefoxitincefoxitin 11 S S 
ciprofloxacin  ciprofloxacin  0.5 S0.5 S
imipenem              imipenem              ≤≤ 0.25 S0.25 S
pippip--tazotazo 8 S8 S
am, am, cfazcfaz, gm, T, gm, T--S           RS           R

***hold cefepime, cefotaxime, if ***hold cefepime, cefotaxime, if “S”

MIC (µg/ml)

“S”
This K. pneumoniae is suspicious for extended-spectrum beta-

lactamase (ESBL) production; confirmatory tests pending.



ESBL ESBL 
Phenotypic Confirmatory Test Phenotypic Confirmatory Test 

♦♦Test:Test:
–– cefotaximecefotaxime
–– cefotaxime/clavulanic acidcefotaxime/clavulanic acid
–– ceftazidimeceftazidime
–– ceftazidime/clavulanic acid  ceftazidime/clavulanic acid  

♦♦Results:Results:
–– clavulanic acid restores activity of cefotaxime or clavulanic acid restores activity of cefotaxime or 

ceftazidime or bothceftazidime or both
NCCLS M100NCCLS M100--S12S12



ESBL Confirmatory TestESBL Confirmatory Test

Ceftaz/CA
Cefotax/CA

Ceftaz Cefotax



ESBL Reporting ESBL Reporting 

♦♦Confirmed Confirmed ESBLsESBLs -- report “R” for:report “R” for:
––cephalosporinscephalosporins ((notnot cephamycinscephamycins))
––penicillins (penicillins (notnot ßß--laclac inhibitor combos)inhibitor combos)
––aztreonamaztreonam

NCCLS M100NCCLS M100--S12S12



Klebsiella pneumoniae   Klebsiella pneumoniae   ESBLESBL

cefepimecefepime 2 S R2 S R
cefoxitincefoxitin 1 S1 S
cefotaximecefotaxime 1 S R 1 S R 
ciprofloxacinciprofloxacin 0.5 S0.5 S
imipenemimipenem 0.25 S0.25 S
pippip--tazotazo 8 S8 S
am, am, cefazcefaz, gent, T, gent, T--S                R  S                R  

Confirmatory tests for this K. pneumoniae indicate unusual 
resistance [extended-spectrum beta-lactamase (ESBL) 

production]; ID consult suggested.

FINAL: MIC (µg/ml)



Issues Issues -- ESBLsESBLs
♦♦Reporting Reporting ESBLsESBLs from urine isolates (e.g. acute from urine isolates (e.g. acute 

cystitis)cystitis)
♦♦Changing results for Changing results for other other ββ--lactamslactams (e.g. pip(e.g. pip--

tazobactam)tazobactam)
♦♦Detection of…..Detection of…..
–– all types of all types of ESBLsESBLs ((≅≅100 TEM and 30 SHV)100 TEM and 30 SHV)
–– ESBLsESBLs present with other “R” mechanismspresent with other “R” mechanisms
–– ESBLsESBLs beyond beyond E. coliE. coli and and KlebsiellaKlebsiella spp.spp.

–– other other ββ--lactamaseslactamases (e.g. plasmid(e.g. plasmid--mediated mediated ampCampC))



NCCLS M39NCCLS M39--A GuidelineA Guideline

““Analysis and Presentation of Analysis and Presentation of 
Cumulative Antimicrobial Cumulative Antimicrobial 
Susceptibility Test Data”Susceptibility Test Data”

Focus Focus -- clinical laboratoriesclinical laboratories
Guide MDs on Guide MDs on empiricempiric therapytherapy



% Susceptible 2001 % Susceptible 2001 –– Exmp.Exmp.

nn Am   Am   CfCf CtxCtx CipCip Gm   Pp  TGm   Pp  T--SS
E. coliE. coli 729729 66    81    9866    81    98 9797 97    6697    66 7676
E. cloacaeE. cloacae 144144 -- -- 6666 9595 8888 6565 8888
P. P. aerugaerug 221221 -- -- 1010 7979 8181 7676 --



CAP ChecklistCAP Checklist
MIC.21950 (2001) MIC.21950 (2001) 

♦♦Does the procedure manual address Does the procedure manual address 
unusual or unusual or inconsistent antimicrobial inconsistent antimicrobial 
susceptibility testing resultssusceptibility testing results??
–– Testing QC strains doesn’t guarantee accurate Testing QC strains doesn’t guarantee accurate 

patient resultspatient results
–– Unusual or inconsistent results should be Unusual or inconsistent results should be 

investigatedinvestigated



Verification Rules Verification Rules -- Exmps.Exmps.
Biologically implausible or infrequentBiologically implausible or infrequent

♦♦Repeat testRepeat test
–– amikamik--R + gentR + gent--R + R + tobtob--R R 

EnterobacteriaceaeEnterobacteriaceae
–– ampamp--R R E. faecalisE. faecalis
–– imipenemimipenem--R EnterobacteriaceaeR Enterobacteriaceae

♦♦Reexamine or repeat testReexamine or repeat test
–– ampamp--S S KlebsiellaKlebsiella spp.spp.

NCCLS M39-A



Enterobacter Enterobacter aerogenesaerogenes

ampicillinampicillin RR
cefazolincefazolin RR
ceftizoximeceftizoxime SS
gentamicingentamicin SS
imipenemimipenem R*R*
trimethtrimeth--sulfasulfa SS

* ”R” likely due to drug deterioration



ConclusionsConclusions
♦♦Clinical laboratory detection of emerging Clinical laboratory detection of emerging 

resistanceresistance
–– Labs must have access to current testing / reporting Labs must have access to current testing / reporting 

guidelinesguidelines
–– Lab personnel must be competent in testingLab personnel must be competent in testing
–– Resources for “problems” in emerging resistance Resources for “problems” in emerging resistance 

must be available to labsmust be available to labs
♦♦Staphylococcus aureusStaphylococcus aureus
–– mecAmecA or PBP2a tests can be used to identify MRSA or PBP2a tests can be used to identify MRSA 
–– VISA are uncommon and may be difficult to detectVISA are uncommon and may be difficult to detect
–– VRSA are rare and can be detected readily; however VRSA are rare and can be detected readily; however 

the resistance may be unstablethe resistance may be unstable



Conclusions (Conclusions (con’tcon’t))
♦♦Streptococcus Streptococcus pneumoniaepneumoniae
–– The new NCCLS breakpoints for The new NCCLS breakpoints for ceftriaxoneceftriaxone and and 

cefotaximecefotaxime should be reportedshould be reported
–– MICsMICs should be performed on CSF isolates ASAPshould be performed on CSF isolates ASAP
–– A comment should be added to explain the meaning A comment should be added to explain the meaning 

of a penicillin “of a penicillin “IntInt” result on non” result on non--CSF isolatesCSF isolates

♦♦Streptococcus Streptococcus sppspp..
–– Group B streptococci from penicillinGroup B streptococci from penicillin--allergic allergic 

pregnant women should be tested with clindamycin pregnant women should be tested with clindamycin 
and/or erythromycinand/or erythromycin



Conclusions (Conclusions (con’tcon’t))
♦♦EnterobacteriaceaeEnterobacteriaceae
–– E. coliE. coli and and KlebsiellaKlebsiella spp. should be tested for ESBL spp. should be tested for ESBL 

production production 
–– Urine isolates associated with acute uncomplicated Urine isolates associated with acute uncomplicated 

cystitis may not require ESBL testing cystitis may not require ESBL testing 
–– There are currently no standard NCCLS methods for There are currently no standard NCCLS methods for 

detecting detecting ESBLsESBLs in isolates other than in isolates other than E. coliE. coli and and 
KlebsiellaKlebsiella spp.spp.

♦♦Local resistance patternsLocal resistance patterns
–– When possible, NCCLS M39When possible, NCCLS M39--A should be followed for A should be followed for 

preparing a cumulative preparing a cumulative antibiogramantibiogram reportreport



Conclusions (Conclusions (con’tcon’t))

♦♦Verifying results on patient isolatesVerifying results on patient isolates
–– Each laboratory should develop a written Each laboratory should develop a written 

protocol for verification of unusual or atypical protocol for verification of unusual or atypical 
patient results prior to reporting thempatient results prior to reporting them

♦♦ResourcesResources
–– a listing ofa listing of antimicrobial susceptibility testing antimicrobial susceptibility testing 

resources can be found on MASTER websiteresources can be found on MASTER website



Additional ReferencesAdditional References
Livermore, D. M., T. G. Winstanley, and K. P. Shannon. 2001. Interpretative 
reading: recognizing the unusual and inferring resistance mechanisms from 
resistance phenotypes. J. Antimicrob. Chemother. 48:87-102.

Websites:
http://www.cdc.gov/drugresistance/factsheets/index.htm
CDC antimicrobial susceptibility testing fact sheets

http://www.cdc.gov/drugresistance/
CDC drug resistance

http://www.cdc.gov/drugresistance/community/
CDC antibiotic resistance 

http://www.asmusa.org/division/c/index.htm
ASM Division C (clinical microbiology) website includes “Askit” feature

http://www.cdc.gov/drugresistance/
http://www.asmusa.org/division


www.phppo.cdc.gov/dls/master/default.asp
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